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1. One of these 1s an impossible electrostatic field. Which is the one? And why? (10 %)
(a) E=c[(Z)i+ (x)]j+ (2xz) K] - '
(b) E=c [(x* +))i +(2xy+2yz°)j + 2y°z k
Here ¢ is a constant with the appropriate units.
For the possible one, find the potential V(x,y,z), using the origin as your reference

point. (10 %)

2. A uniformly charged spherical shell of radius R, carries total charge Q.
(a) Find the electric field inside and outside the spherical shell. (10 %)
(b) Find the potential inside and outside the spherical shell. (10 %)

3. A toroidal coil (¥8 % 3% 7 & ) with rectangular cross section ( inner radius a, outer

radlus b, height /), which carries a total of » turns of current 1 .
(a) Find the magnetic field of the toroid both inside and. outside the coil. (10 %)

(b) Find the self-inductance of the coil. (5 %)
(¢) Calculate the energy stored in the coil. (5 %0)

4. Place a metal ring on top of a solenoidal coil (around an
~ iron corn), turn on the current (flows conuterclockwise 1f

view from the top of the coil) and plug metal ring in, then
what will happen? And explain why. (10 %)

5. (a) Write down the differential form of the four Maxwell's equations m terms of free
charges p (and currents J; for E, B, D, and H respectively. (10 %)
(b) Derive the boundary conditions for these fields at the interface between two
different media (medium 1 and medium 2), where the interface carries free charge

density o  or current density K. (15 %)
(¢) In the case of linear media (medium 1 and medium 2), show the boundary conditions

in terms of E and B alone. (5 %)




